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In The Claims 

Please amend the claims as follows. 

1, (Cancelled) 

2. (Currently Amended) An amperage control for an electrically operated valve, 
comprising: 

a. a process control apparatus generating a plurality of electrical operating data 
signals* each signal corresponding to an operating parameter of the electrically operated valve; 

b. a valve control apparatus transmitting a voltage to the electrically operated valve 
lo control the operation of the valve, the valve control apparatus receiving at least one operating 
data signal generated by the process control apparatus; 

c. the electrically controlled valve having a current flow^ created therein upon 
receiving the voltage from the valve control apparatus; 

d. a current sensing apparatus sensing the (low of current in said electrically 
controlled valve, said current sensing apparatus creating an electrical signal responsive to the 
current flow in said electrically controlled valve; 

e. said signal created by the current sensing apparatus apphed to said valve control 
apparatus^ said valve control apparatus control, the operation of said electrically controlled valve 
responsive to said signal created by the current sensing apparatus; 

a first impulse current, which is one of a number of regulated current intervals of the flow 
of current in said electiically controlled valve, delivered by the valve control apparatus lo set the 
valve in motion toward an open state during a first time phase; 

a first low current, which is one of the regulated current intervals of tlie flow of current in 
said eiectrically controlled valve, delivered by the valve control apparatus to stabilize the valve in 
the open state during a second time phase, the first low current having a lower amplitude than an 
amplitude of the first impulse current; 

a substantially zero current, which is one of the regulated current intervals of the flow of 
current in said electrically controlled valve, delivered by the valve control apparatus for an 
electrically idle interval during a third time phase , to conserve cneriaiv. as well as to allow 
magnetic forces to dissipate prior to a following reverse condition ; 

a second impulse current, wliich is one of the regulated current intervals of the flow of 
current in said electrically controlled valve and which is polarized oppositely to the first impulse 
current, delivered by the valve control apparatus to set the valve into motion toward a closed 
state during a fourth time phase; and 

a second low current, wliich is one of the regulated current intervals of the flow of current 
in said electrically controlled valve and which is polarized oppositely to the first low current, 
delivered by the valve control apparatus to stabilize the valve in the closed state during a fifth 
time phase, the second low current having a lower amplitude than an amplitude of the first 
impulse current. 

3, (Cancelled) 
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4. (Cancelled) 

5. (Cancelled) 

6. (Previously Amended) The amperage control of claim 2, wherein the process 
control apparatus contains information tliat determines an open and closed sequence of the 
electrically controlled valve. 

7. (Previously Amended) The amperage control of claim 2 v^herein the valve control 
apparatus receives valve operating data from the process control apparatus and transforms said 
data into electrical signals applied to the electrically operated valve. 

8. (Previously Amended) The amperage control of claim 2 wherein iipon the 
detection of a predetermined current in the electrically controlled valve, the valve control 
apparatus reduces the current applied to the valve. 

9. (Previously Amended) The amperage control of claim 2 wherein upon tlie 
detection of a predelennined current in the electrically controlled valve, the valve control 
apparatus adjusts the current applied to the electrically controlled valve responsive to said signal 
created by said current sensing apparatus, 

10. (Previously Amended) The amperage control of claim 9 wherein the adjustment ol' 
the current applied to the electrically controlled valve maintains a constant current output in the 
valve. 

11. (Previously Amended) The amperage control of claim 2 wherein tlie electricaUy 
controlled valve includes a coil, the current sensing apparatus comprises a resistor in series with 
the coil, and current passing through the resistor creates a voltage drop. 

12. (Original) The amperage control of the claim 1 1 wherein the voltage drop provides 
a feedback signal that is transmitted to the valve control apparatus, the valve control apparatus 
adjusting the current delivered to the coil of the electrically controUfijd valve responsive to the 
feedback signal. 

13. (Cancelled) 

14. (Currently Amended) 44ie- A.metliod of controlling the an operation of an 
electrically controlled valve comprising the steps of; 

a. creating a plurality of first electrical signals that correspond to at least one of the 
operation and control instructions for ihc electrically controlled valve; 

b. transforming said first electrical signals into a plurality of second electrical signals 
and transmitting said second electrical signals to the electrically controlled valve, creating an 
electrical current in the electrically controlled valve; 
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c. sensing the current level in the electrically controlled valve and providing a third 
electrical signal responsive U> said sensed current; and 

d. providing a current to the electrically controlled valve responsive to the tliird 
electrical signal, wherein the electrically controlled viilvc includes a coil, and step (e) comprises 
sensing the current level in tlie coil; 

steps a, c and d thereby effecting delivery of a first impulse current to set the valve in 
motion toward an open state during a first time phase, delivery of a first low current to stabilize 
the valve in the open state during a second time phase, the first low current having a lower 
amplitude than an amplitude of the first impulse current, delivery of a substantially zero current 
for an electrically idle interval during a third time phase to conserve enertry. as well as to allow 
ma gnetic Forces to dissit>atc prior to a lc)llowing reverse condition , delivery of a second impulse 
current, which is polarized oppositely to the first mipulse current, to set the valve into motion 
toward a closed state during a fourth time phase, and delivery of a second low current, which is 
polarized oppositely to the first low current, to stabilize the valve in the closed state during a fifth 
time phase, the second low current having a lower amplitude than an amplitude of the first 
impulse current. 

1 5 . (Previously Att)ended) The method of claim 14 wherein the first electrical signals 
establish a sequence that determines when the electrically controlled valve transitions between an 
open and closed position. 

16. (Cancelled) 

17. (Cancelled) 

1 8. (Previously Amended) The method of claim 14 wherein the step of sensing the 
current level comprises the steps of: 

a. generating a voltage drop to create a feedback signal; 

b. applying the feedback signal to change the value of the current in the 
electrically controlled valve. 

1 9. (Currently Amended) An apparatus, comprising: 

a valve control stage operatively coupled to a coil oi'a solenoid actuator of a valve; 

a current sensing stage operatively coupled to the coil of the solenoid actuator of the 
valve and to the valve control stage, current in the coil of the valve being monitored by the 
current sensing stage which sends data indicative thereof to the valve control stage; 

a first impulse current* a first low current^ a substantially zero current, a second impulse 
current, and a second low current supplied by the valve control stage to the coil of the solenoid 
actuator of the valve; 

the first impulse current delivered to set the valve in motion toward an open state during a 
first time phase; 

the first low current delivered to stabilize the valve in the open state during a second time 
phase, the first low current having a lower amplitude than an amplitude of the first impulse 
current; 
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delivereJtojetA^ 
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TT^-Ks c«.]pi>ax-emASk accox-ding to olaim 1^, "wViereixi during tVie 



<a o«r»-ox»t sr«3C5 oporati coujDlodl to tiie coil of tJi» aol^noicl n«=t.uni.cpz- oiT il^e 

Ar-alvo eu2cl to tlac valve control sta&o. ovi recant in the oofl of ll-i« vcUve t>«9in@ monitox-ed t>y Lln«» 
ouY-x-ont: ««smsin^ at:Ajs<? -wl^iol-i scndss ci»r.-i i ncli on 1 1 ves t>-»9r-co±' to tlics va?vcs «^c>n.«^o>] st^^o; 

*il-Mt OXax-xwi-kt.. c» i^r-^t <=.vji-r*»j-»t:, cix-i »J *x «i vi i. t I txja>' zero <5u^x-c:xTt e»v»j^r>J icrtJ t>>^ «-*<= 

vulva o«>v-i«r<>l stuf£«? to Lh«9 coil e»-f tJ:»C sea f cnoitl ixcti.«at«>T* of tlite valves; 

tK«& :Ili'St: im-iatilno ocaxrx-enC «d«»livcr«*3 «<:> *»et the valve xm. motion tov^eiz-d etn 0|:»on state duirins a 
iir-st time? p>I:2AA«a; 

Mies fifs^t low cut-ront dellvev-cvd to MCa.1;:>iliz«; «ht«> v*>lvc ir» oi3on states dujrijnfi aecond tii-n«s> 

pkl-urisc. t1-i<s first lo-w C3vit*z*enr I:3avi.ns ^ Ionvasi* eurL-%|>li.t:t.&d0 than an cuYi^rit«A«il« c^-f^tHe ifSar^t Jm-pkutse 

tl-t«£ >ii.ib»stfur^tia2]>' srcvo otsz'Z'«9nt dalivisfcd rk>r an elootx-iOAv 1 1 idJe interval ciuT^in^ a thlx-d «im« 



12. Z2. . (X*a-ovio«.u»lx I^KwsAnted^ 'X'ho a^ppar-atus ac-cordlrkg; to daxmi 2 1 , -wherein dur*~I tl-»€S 

Thij-d tin-ICS j^huaie niai^ncrtic forces in the tjoi I o-f the valve dlssijaate -pnux- to a i^ollowrina ox^oration 

o-F thc» >-'«.lv«:3. 

23. CC\T»j.»-r»ently >S.«-»«sT-i<led> -X\^n a2'>F>ua-at:uS;r oo*-np>sTisin^; 

«»i:»x-a>- dan^jpcnin^ s^-stom of « rotai-y f>rintineK jpress hc»vin« at l«ast a valve control sta^e, u 
GXJXrtsnt .«»«i-r2sins £<ia^e« and at least «.>ne val-ve; 

Ch«s valve: tjoi 1 tr-<-> I f«tae<=: or>esrari voly «jou|3lad to a coil of a s^olenoid n«=stuator- o-f valv«»: 
th<3 <^i.i>->-<9nt isc:nsjns 3t«x^C5 <_>i->«3T-*»t: J vely o<.>or>ted to the c;oil <:>*- the solenoid oottjator or* tll«3 
vaJvc and to the v«*lvc control KtatfC ctirrene in the coil c>f the valve l>ein£& n^ on Stored by Lhe 
Oumen.-C sensing stage wlilch sends datxi indicative thereof to the valve oon-trol stas«s; 

a XirMt imx>»^lse cvirront, a -fi-i-aat lo-w current, and a sx)l>stant£all>/ T'.ero current su.x>x>1ied V>y the 
valve control sxa^c to the ooil of tlrie solenoid actviatoi- ol~Ll-ie valves 

the ±"irat inrk|3ulse current delivered to M«9t ll-ie valve iw» mention towAvd nn or>em-» MtAte d i ir inty n 
flr?et Linne 2~*haa«e; 



-Taie which aend* data indicative tl^ereof to the valve control ^ta^o^ 

*V^?f^J^?.Vl_ « ^n,.-* c^._.rrer,t. » sv«-k:>»tuntia1 1 v ii:ero cv-rrent. a aeoond inr».t>vil»a 
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Ck>.rrcnt, «j.-nd xix £»^cond 1 

^'^''^'^'='\^i S^ZC"i^^d^^<. current delivered to *.ct the valve in nrtotion toward an opert stat« dvtri«« a 
n^mr tin^e r^hasei^^^ «urrenx delWered to ..tablM^e the valve in the op^rn »tatc durins ^Vf^f"** 
r>ho«e. tlW jClarst: low cw«=nt havins a lower ennxyltvude Uhan r»mpJ ir..»^e of -the «r»t mmi^ulee 

current, ^^^^ 3^ tostantlally jt.^to ctarrenT delivered for an olectricallx idl« interval during « ^J^i****. 
r^H.r,>,>^ to con»^^v^- ener,:rv^ w ^H >>^llow ma«^net^»C forO^» TO diasAPntC PliOF W M PoAlp-W t na 

re VOraqg ^^^J^^; ! ;^ !^ i«rL,:.ui«»e <.^rrenT, ^^l^W^^d ox^.r'-^i *o ««^»* inr»t>v.l9e carrent. 

dttslivcsred t<.> -*et tl^e valve Into n^otion towaxd a closed Jitate during a to art h time p>hawei «^n.<3 

the .second low current, wl^icl^ i« x'"l«>^i^«<3 or>r'<'«it«l?- *«-> f^*-*^ current, deli^vored to 

Htuhillze the valve in the closed Miatc dtirin» a fifth time p»hasc. tl^e second low current havJ»^t5 «^ 
Icrwcr ami»Htt»d<3 than an ami9litu.dc o±'tl%e nrwt inrn;:»uJs«e current. 

2«S CT't-eviously T>reaented> TTho af>i3aratua acoordlnw to claina :Z3, wherein d«.«r-in© the 

t>«lr«.t timie j3hiix««= TOt«e!.ne-ti<= ivnreest in rhe coil *> I" Ihe valve diMf3ix»ate je»rior to a -Followine or»erat»on 
O"*^ tl-»e v«l-vc 

:z'7. <;c::ancciicd) 

2». <c::ancell«»d> 



— « i_>«=en (cancel jeo, and tihero*-V»re the rejection of .these clalcns isa 

deemed m.-3noot. ■ 

Tl:ie JZxaminer rejected claims 2 . -O^-ICZ, 1 ■*» and I K-3.<S under 33 TJ.Si.<Z:. i03<tt) heine. 
aE^ticljaated toy Ivtoran (t.J.S. Fatent *>,'3'3 "7, 1, in view of ££stelle ot al Jr*atent SO.SC^ 1 >. 

*'T<L» eMtAhlish a p>rmm.« -nacie ease oX" otoviousneas, three hanlo criteria musvt he met. First, 
there nmast he a»ome sufiKSCSStion or niotl vcation. either in the references themselves or in the 
l<r.owled3c g.ener*»lly available to one of ordinary slcill In the art, to modify the reference or to 
coxn-tiinc rti^fereiice tc=4Eich ingps . !3e«;jond. thet>e muxst he a t-easontahle <=::7C]9ectati on oi^ raucce^is. Fiiiallys 
jpfiox- art rdei-once Cor references* -when com hi i-»ed> must t«»Li.ch or sui:xo:^st tM.lt the clain^ 
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